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Issued December 1975, 1500 
The 89th Annual Report of the Nebraska Agricultural Experiment Station 
contains a list of all active projects during July 1, 1974 to June 30,1975, a list 
of Station publications, staff members, and a financial report. Information 
derived from the various research projects is published in bulletins, circulars, 
scientific and trade journals, in the Nebraska Farm, Ranch and Home Quarterly 
and as departmental reports. Station bulletins, circulars and the Quarterly may 
be obtained free from any rounty agricultural agent or by writing to the 
Director of the Experi ment Station, University of Nebraska-Lincoln, I nstitute of 
Agriculture and Natural Resources, Lincoln, Nebraska 68583. Reprints of most 
journal articles may be obtained by writing directly to the authors. 
Howard W. Ottoson, Director 
Agricultural Experiment Station 
ADMINISTRATION AND STAFF 
The Regents of the University 
Robert B. Simmons, Jr., Scottsbluff 
Kermit R. Hansen, Omaha 
Robert R. Koefoot, Grand Island 
James H. Moylan, Omaha 
Robert J. Prokop, Omaha 
Robert Raun, Minden 
Edward Schwartzkopf, Lincoln 
Kermit Wagner, Schuyler 
3 
University Administration 
Durward B. Varner, President of the University of Nebraska 
James H. Zumberge, Chancellor of the University of Nebraska·Lincoln 
Francis L. Schmehl, Ph.D., Research Administrator 
The Station Officers 
Duane Acker, Ph.D., Vice Chancellor, IANR 
Howard W. Ottoson, Ph.D., Director 
Robert W. Kleis, Ph.D., Associate Director 
Warren W. Sahs, Ph.D., Assistant Director and Supervisor, University Field 
Laboratory 
Leslie F. Sheffield, Ph.D., Assistant Director and Coordinator, Irrigation 
Development Program 
Patricia J. Sailor, Ph.D., Assistant Director and Associate Dean, College of Home 
Economics 
THE TECHNICAL STAFF 
Agronomy 
D. G. Hanway 1,2,3 Ph.D., Professor and Chairman of Department 
A. R. Aandahl 2 Ph.D" Professor-Soil Survey 
O. C. Burnside 1,2 Ph.D., Professor-Weed Science 
Leon Chesnin 1,2 Ph.D., Associate Professor-Soil Chemistry 
R. B. Clark2,5 Ph.D" Professor-Plant Physiology 
M. D. Clegg 1,2 Ph.D., Associate Professor-Sorghum Physiology 
W. A. Compton 1,2 Ph. D., Professor-Corn Breeding and Genetics 
E. C. Conard 1,2 Ph.D., Associate Professor-Pasture Management 
A. F. Dreier2,3 M.S., Professor-Crop Variety Evaluation 
J. D. Eastin 1,2 Ph.D" Professor-Sorghum Physiology 
A. P. Edwards1,2 Ph. D., Associate Professor-Soil Fertility 
L. F. Elliott2,5 Ph.D., Associate Professor-Soil Microbiology 
J. R. EII~2,5 Ph.D'2 Assistant Professor-Microbiology A. D. Flowerda1
1
, Ph.D., Professor-Crop Production 
C. O. Gardner1, Ph.D., Professor-Statistics, Genetics 
H. J. Gorz2,5 Ph.D., Professor-Forage Genetics 
1 Teach ing Staff 
2Station Staff 
3Extension Staff 
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4. 
Leave of Absence 
5Cooperative, USDA 
L. C. Haderlie2 Ph.D., Assistant Professor-Weed Physiology 
P. W. Harlan2,3 Ph.D., Assistant Professor-Land Use 
J. M. Hart2 M.S., Instructor-Soils 
F. A. Haskins 1,2 Ph.D., Professor-Biochemical Genetics 
V. A. Johnson2,5 Ph.D., Professor-Winter Wheat Breeding 
W. R. Kehr 2,5 Ph.D., Professor-Alfalfa Breeding 
L. A. Klepper2 Ph.D., Assistant Professor-Crop Physiology 
Delno Knudsen 2,3 Ph.D" Assistant Professor-Soil Testing 
D. W. Lancaster2 M.S., Associate Professor-Crop Improvement 
T. L. Lavy 1,2 Ph.D., Professor-Weed Science 
D. T. Lewis 1,2 Ph.D., Associate Professor-Soil Survey & Vice Chairman for 
Research 
T. M. McCalla 1,2,5 Ph.D., Professor-Soil Microbiology 
M. K. McCarty2,5 Ph.D., Professor-Noncropland Weed Control 
J. W. Maranville 1,2 Ph.D., Associate Professor-Sorghum Physiology 
A. R. Martin2,3 Ph.D., Associate Professor-Weed Science 
P. J. Mattern2 M.S., Professor-Cereal Quality 
A. P. Mazurak 1,2 Ph.D., Professor-Soil Physics 
L. N. Mielke2,5 Ph.D., Assistant Professor-Soil Microbiology 
R. N. Mil1s2 M.S., Associate Professor-Foundation Seed 
W. J. Moline 2,3 Ph.D., Professor-Forage Physiology and Vice Chairman for 
I nstruct ion 
M. R. Morris 1,2 Ph.D., Professor-Cytogenetics 
L. E. Moser 1,2 Ph.D., Professor-Forage Physiology and Vice Chairman for 
Instruction 
L. C. Newell2,5 Ph.D., Professor-Grass Breeding 
R. A. Olson 1,2 M.S., Professor-Soil Fertility 
L. J. Perry1,2 Ph.D., Assistant Professor-Range Management 
G. A. Peterson 1,2 Ph.D., Professor-Soil Fertility 
W. M. Ross2,5 Ph.D., Professor-Sorghum Breeding 
D. H. Sander2,3 Ph.D., Professor-Soil Fertility 
J. W. Schmidt1,2 Ph.D., Professor-Small Grain Breeding 
G. E. Schuman2,5 Ph.D., Assistant Professor-Soil & Water Conservation 
R. C. Sorensen 1,2 Ph.D., Professor-Soi I Fertility 
J. E. Specht2 Ph.D., Assistant Professor-Soybean Physiology & Breeding 
J. E. Stroi ke 2 Ph.D., Assistant Professor-Wheat Breeding 
C. Y. Sullivan2,5 Ph.D., Professor-Sorghum Physiology 
K. P. Vogel2,5 Ph.D., Assistant Professor-Grass Breeding 
R. P. Waldren 1,2 M.S., Instructor-Crop Production 
R. A. Wiese2,3 Ph.D., Professor-Soi I Ferti lity 
J. H. Williams1,2 Ph.D., Professor-Soybean Breeding 
5 
Animal Science 
Irvin T. Omtvedt1,2,3 Ph.D., Professor & Chairman of Department 
William T. Ahlschwede2,3 Ph.D., Assistant Professor-Swine Breeding 
Martin A. Alexander 1,2,3 M.S., Professor-Sheep Production (Emeritus) 
Vincent H. Arthaud 1,2 M.S., Associate Professor-Beef Production 
Marvel L. Baker1,2 M.S., D.Sc., Professor-Beef Breeding (Emeritus) 
Cecil T. Blunn 1,2 Ph.D .. Professor-Breeding & Genetics (Emeritus) 
Robert Britton2 Ph.D., Assistant Professor-Ruminant Biochemist 
P. J. Cunningham1,2 Ph.D., Associate Professor-Swine Breeding 
Gordon E. Dickerson1,3,5 Ph.D., Professor-Breeding & Genetics 
Ted H. Doane 1,2,3,4 Ph.D., Associate Professor-Sheep Production 
Franklin E. EldridilJ 1,2 Ph.D., Professor-Dairy Breeding 
Earl F. Ellington 1, Ph.D., Associate Professor-Beef Physiology 
Stanley Farlin 1,2 Ph.D., Associate Professor-Beef Nutrition 
William R. Futton 2 M.S., Instructor-Ruminant Nutrition 
Paul Q. Guyer2,3 Ph.D .. Professor-Beef Nutrition 
Philip L. Kelly 1,2 Ph.D. Professor-Dairy (Emeritus) 
Terry J. Klopfenstein 1,2 Ph.D., Professor-Ruminant Nutrition 
Larry L. Larson 1,2 Ph.D., Assistant Professor-Dairy Physiology 
Roger W. Mandigo 1,2,3 Ph.D., Professor-Meats 
B. D. Moser 1,2 Ph.D., Assistant Professor-Swine Nutrition 
Merlyn K. Nielsen1,2 Ph.D., Assistant Professor-Beef Breeding 
Foster G. Owen 1,2 Ph.D., Professor-Dairy Nutrition 
Ernest R. Peo, Jr., 1,2 Ph.D., Professor-Swine Nutrition 
Andrew B. Schultze 1,2 Ph.D .. Associate Professor-Dairy Physiology (Emeritus) 
John K. Ward 1,2 Ph.D., Associate Professor-Beef Nutrition 
Duane R. Zimmerman 1,2 Ph.D., Professor-Swine Physiology 
Laboratory of Agricultural Biochemistry 
R. L. Borchers 1,2 Ph.D., Professor-Nutritional Biochemistry 
J. M. Daly 1,2 Ph.D., Professor-Plant Intermediary Metabolism 
Richard Dam 1,2 Ph.D., Assistant Professor-Nutritional Biochemistry 
R. M. Hil11,2 Ph.D., Associate Professor-Protein Biochemistry 
R. V. Klucas1,2 Ph.D., Associate Professor-Nitrogen Fixation 
H. W. Knoche 1,2 Ph.D., Professor and Head of Laboratory·Lipid Biochemistry 
R. L. Ogden 2 B.S., Assistant Professor-Alfa If a Processing 
F. W. Wagner2 Ph.D., Associate Professor-Enzymes 
Economics (Agricultural) 
Glen J. Vollmar1 ,2,3 Ph.D., Professor and Chairman of Department 
Dale Anderson 1,2 Ph.D., Associate Professor-Marketing 
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Maurice Baker ',2 Ph.D., Professor-Resource Economics 
Larry L. Bitney2,3 Ph.D., Professor-Farm Management 
A. W. Epp2 Ph.D., Professor-Farm Management 
Loyd Fischer 1,2 Ph.D., Professor-Resource Eoonomics 
Paul H. Gessaman2,3 Ph.D., Associate Professor-Rural Resource Development 
Ronald Hanson 1,2 Ph.D., Assistant Professor-Farm Management & Agricultural Finance 
James Hassler',2 Ph.D., Professor-Marketing and Price Analysis 
Glenn Helmers',2 Ph.D., Professor-Production Economics 
P. A. Henderson 2,3 Ph.D., Professor-Farm Management 
O. Wendell Holmes2,5 M.S., Associate Professor-Resource Economics 
Bruce Johnson ',2 Ph.D., Assistant Professor-Resource Economics 
R. D. Johnson2,5 M.S., Associate Professor-Farm Management 
James Kendrick',2 Ph.D., Professor-Marketing 
William Larrone 2,5 M.S., Associate Professor-Production Eoonomics Paul Lytle ,2 Ph.D., Associate Professor-Marketing 
John Muehlbeier2,5 M.S., Professor-Land Economics 
Duane Olsen2,3 Ph.DJ Associate Professor-Rural Resource Development Michael S. Turner',2, Ph.D., Professor-Marketing 
Allen C. Wellman2,3 Ph.D., Associate Professor-Marketing 
Agricultural Communications 
R. J. Graham 1,2,3 B.A., Professor-Editor & Chairman of Department 
Thomas B. Bare2,3 M.S., Assistant Professor-Television 
J. P. Holman 1,2,3 M.S., Professor-Experiment Station Editor 
Janet Poley1,2,3 M.S., Assistant Professor-Home Economics Radio & Television 
Grant I. Johnson2,3 B.A., Assistant Professor-Press 
James Randall 2,3 M.S., Assistant Professor-Radio 
Education (Agricultural) 
J. T. Horner ',2 Ed.D., Professor and Chairman of Department 
R. D. Dillon ',2,3 Ed.D., Professor-Program Planning, Advanced Studies and 
In·service Education 
R. L. Douglass,,2 Ph.D., Assistant Professor-Methods of I nstruction and 
In·service Education 
Education and Family Resources 
Gwendolyn Newkirk' ,2,3 Ed.D., Professor and Chairman of Department 
Shirley Kreutz1,2 Ed.D., Associate Professor-Development of Teaching Skills 
Florence Walker 1,2 Ph.D., Associate Professor-Home Management Family 
Economics 
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Engineering (Agricultural) 
W. E. Splinter 1,2,3 Ph.D., Professor and Chairman of Department 
L. L. Bashford 1,2 Ph.D., Assistant Professor-Food Engineering 
B. L. Blad2 Ph.D., Assistant Professor-Agricultural Meteorology 
O. E. Cross 1,2,4 Ph.D., Associate Professor-Farmstead Engineering 
J. A. DeShazer',2 Ph.D., Associate Professor-Livestock Facilities 
P. E. Fischbach2,3 M.S., Professor-I rrigation Engineering 
C. B. Gilbertson2,5 M.S., Assistant Professor-Livestock Waste Management 
J. R. Gilley2 Ph.D., Associate Professor-Irrigation Engineering 
L. F. Larsen2 M.S., Professor-Tractor Testing 
L. I. Leviticus2 Ph.D., Professor-Tractor Testing 
C. L. Linderman2,5 M.S., Instructor-Soil and Water Conservation 
D. M. Manbeck 1,2 Ph.D., Associate Professor-Natural Resources 
M. L. Mumgaard2 B.S., Assistant Professor-Tractor Testi n9 
S. O. Nelson 2,5 Ph.D .. Professor-Production Processing 
L. L. Olson 1,2 M.S., Instructor-Farmstead Engineering 
G. M. Petersen 1,2 M.S., Associate Professor-Farm Structures 
N. J. Rosenberg 1,2 Ph.D., Professor-Agricultural Meteorology 
G. W. Steinbruegge 1,2 M.S .. Professor-Land Locomotion 
L. E. Stetson2,5 M.S., Instructor-Radio Frequency Energy 
N. P. Swanson2,5 B.S., Assistant Professor-Soil and Water Conservation 
N. C. Teter2,3 M.S., Associate Professor-Livestock Systems Engineering 
T. L. Thompson 1,2 Ph.D., Professor-Product Processing and Systems Analysis 
S. B. Verma5 Ph.D., Assistant Professor-Agricultural Meteorology 
K. L. Von Bargen 1,2 Ph.D., Associate Professor-Systems Engineering 
H. D. Wittmuss',2 Ph.D., Associate Professor-Natural Resources 
Entomology 
E. A. Dickason 1,2,3 Ph.D., Professor and Chairman of Department 
H. J. Ball 1,2 Ph.D., Professor-Insect Physiology 
J. H. Bell2,5 B.S., Assistant Professor-Plant Pest Control 
T. J. Helms 1,2 Ph.D., Associate Professor-Insect Morphology and Pathology 
R. E. Hill1,2 Ph.D., Professor-Insect Ecology (Crop Pests) 
S. D. Kindler2,5 Ph.D .. Assistant Professor-Forage Crops Insects 
G. R. Manglitz2,5 Ph.D., PrOfessor-Forage I nsect Investigations 
Z. B. Mayo, Jr.l,2 Ph.D., As~stant Professor-Corn Insects, Soil Insects 
K. P. Pruess 1,2 Ph.D., Associate Professor-Biology and Ecology of Crop Insects 
R. E. Roselle2,3 M. S., Professor-Economic Entomology 
Robert Stapl .. l,2 Ph.D., Professor-Insect Transmission of Plant Pathogens 
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Food and Nutrition 
Hazel M. Fox 1,2,3 Ph.D., Professor and Chairman of Department 
Constance Kies 1,2 Ph.D., Professor-Nutrition 
Marie Knickrehm 1,2 Ph.D., Professor-Food Service Management 
Gary Miller1,2 Ph.D., Assistant Professor-Food Science 
Fredric Caporaso 1,2 Ph.D., Assistant Professor-Food Science 
Food Science and Technology 
R. G. Arnold 1,2,3 Ph.D., Professor and Chairman of Department 
H. M. Barnhart, Jr.1,2 M.S., Instructor-Food Technologist 
L. B. Bullerman 1,2 Ph.D., Assistant Professor-Food Microbiology 
T. A. Evans 1,2,3 M.S., Associate Professor-Food Marketing Specialist 
T. E. Hartung 1,2 Ph.D., Professor-Food Quality and Composition 
R. B. Maxcy 1,2 Ph.D., Professor-Food Microbiology 
L. D. Satterlee1,2 Ph.D., Associate Professor-Food Protein Chemistry 
K. M. Shahani1,2 Ph.D., Professor-Food Chemistry 
Forestry 
M. D. Ferrill2,3 Ph.D., Chairman of Forestry & State Forester 
W. T. Baglel,2 M.S., Associate Professor-Forestry 
R. A. Read ,5 M.F., Associate Professor-Forestry 
D. F. Van Haverbeke2,5 Ph.D., Associate Professor-Forestry 
Horticulture 
J. O. Young 1,2,3,4 Ph.D., Professor and Chairman of Department 
D. P. Coyne 1,2 Ph.D., Professor and Acting Chairman-Horticulture 
E. J. Kinbacher 1,2 Ph.D., Professor-Physiology 
R. E. Neild 1,2 Ph.D .. Associate Professor-Horticulture 
R. B. O'Keefe 1,2 Ph.D., Professor-Horticulture 
S. S. Salac 1,2,3 Ph.D., Assistant Professor-Ornamental Horticulture 
M. L. Schuster 1,2 Ph.D., Professor-Horticulture 
R. C. Shearman2,3 Ph.D., Assistant Professor-Turf 
Human Development and the Family 
J. D. Woodward 1,2,3 Ph.D., Professor and Chairman of Department 
Ruby Gingles 1,2 M.S., Professor-Middle Age and Aging 
Violet Kalyan·Masih 1,2 Ph.D., Associate Professor-Cognitive Development (Piaget) 
Jacqueline Voss 1,2 Ed.D .. Associate Professor-Parent Child Relationships 
Lois Schwab 1,2 Ed.D., Associate Professor-Rehabilitation of Handicapped Women 
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Library 
W. R. Collings, B.S., B LS, Head, Agriculture Campus Library 
A. Mcintosh, AB., M,S.LS., Agriculture Campus Librarian 
L. Wilcox, B.A., M.A. L.S., Agriculture Campus Librarian 
A L Smith, A.B., B.S. LS., Agriculture Campus Librarian 
Plant Pathology 
M. G. Boosa lis 1,2,3 Ph.D., Professor and Chairman of Department 
E. M. 8all2 Ph.D., Associate Professor-Virus Diseases 
M. K. Brakke2,5 Ph.D., Professor-Virus Diseases 
LB. Dunkle2 Ph.Dg Assistant Professor-Microbial Physiology 
W. G. Langenber1J
2
, Ph.D., Associate Professor-Virus Diseases 
Glenn Peterson2, Ph.D., Professor-Tree Diseases 
J. W. Riffle2,5 Ph.D., Associate Professor-Tree Diseases 
J. R. Steadman2 Ph.D., Assistant Professor-Epidemiology of Vegetable Diseases 
J. L Van Etten 1,2 Ph.D., Associate Professor-Microbial Physiology 
A. K. Vidaver 1,2 Ph.D., Assistant Professor-Bacterial Diseases 
L. C. Lane2 Ph.D., Assistant Professor-Virus Diseases 
Poultry and Wildlife Sciences 
G. W. Froning 1,2,3 Ph.D., Professor and Chairman of Department 
R. M. Case1,2 Ph.D., Assistant Professor-Wildlife Management 
D. H. Free 1,2 B.S., Assistant Professor-Poultry Improvement 
E. W. Gleaves2,3 Ph.D., Professor-Poultry Nutrition 
F. Ben Mather 1,2 Ph.D., Associate Professor-Poultry Physiology 
T. W. Sullivan 1,2,3 Ph.D., Professor-Poultry Nutrition 
Statistics 
W. M. Schutz1,2 Ph.D., Professor and Head of Department 
R. F. Mumm 1,2 Ph.D., Professor-Statistical Consultant 
A. M. Parkhurst 1,2 M.S., Instructor-Statistical Consultant 
Textiles, Clothing and Design 
Audrey Newton 1,2,3 Ph.D., Professor and Chairman of Department 
Joan Laughlin 1,2 Ph.D., Assistant Professor-Textiles, Clothing and Design 
Patricia Sailor 1,2 Ph.D., Professor-Clothing Awareness and Perception 
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Veterinary Science 
M. J. Twiehaus1,2,3 M.S., D.V.M., Professor and Chairman of Department 
D. L. Ferguson 1 ,2 Ph.D., Professor-Parasitology 
O. D. Grace1,2 M.S., D.V.M., Professor-Diagnostic Laboratory 
L. D. McGil1 2 D.V.M., Ph.D., Assistant Professor-Diagnostic Laboratory 
C. A. Mebus 1,2 D. V.M., Ph.D., Professor-Pathology 
K. C. 0lson 2 B.S., Instructor-SPF Swine 
L. C. Payne 1,2 D. V.M., Ph.D., Professor-Physiology 
M. B. Rhodes2 M.S., Associate Professor-Enzymology of Parasites 
T. E. Socha2 B.S., M.S., Instructor-SPF Field Coordinator 
E. L. Stair1,2 Ph.D., D.V.M., Professor-Respiratory Diseases 
A. Torres·Medina2 D. V.M., M.S., Ph.D., As~stant Professor-Virology 
N. R. Underdahl2 B.S .. M.S., Professor-Swine Diseases 
Regional Stations 
Northeast Station, Concord 
Cal J. Ward 2,3 Ph.D., Professor and District Director 
R. D. Fritschen2,3 M.S., Associate Professor-Animal Science 
Vernon E. Krause2,3 Ph.D., Assistant Professor-Animal Science 
Russell S. Moomaw2,3 M.S., Associate Professor-Agronomy 
George W. Rehm2,3 Ph.D., Associate Professor-Agronomy 
John F. Witkowski2,3 Ph.D., Assistant Professor-Entomology 
North Platte Station, North Platte 
Leo E. Lucas2,3 Ph.D., Professor and District Director 
W. Neal Baxter2,3 M.S., Associate Professor and Associate Director 
John B. Campbel12,3 Ph.D., Associate Professor-Entomology 
Donald C. Clanton2 Ph.D., Professor-Animal Science (Beefl 
D. Murray Danielson 2 Ph.D., Associate Professor-Animal Science (Swine) 
Philip H. Grabouski2 M.S., Assistant Professor-Area Agronomist 
Clair M. Hibbs2 D. V.M., Ph.D., Professor-Veterinary Science 
James T. Nichols2,3 Ph.D., Professor-Agronomy (Range Managementl 
Paul T. Nordquist2 Ph.D., Assistant Professor-Agronomy (Sorghum Breedingl 
Bert R. Somerhalder2,3 M.S., Professor-Agricultural Engineering 
Roger D. Uhlinger2,3 Ph.D., Professor-Horticulture and Forestry 
Darrell G. Watts2,3 Ph.D., Associate Professor-Agricultural Engineering 
R. Gene White 2,3 D.V.M., M.S., Associate Professor-Veterinary Science 
Gail A. Wicks2,3 M.S., Associate Professor-Agronomy (Weed Sciencel 
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Panhandle Station, Scottsbluff 
J. L. Weihing2,3 Ph.D., Professor and District Director 
l. W. Andersen2,3 Ph.D., Associate Professor and Associate Director 
F. N. Anderson 1,2 M.S., Associate Professor-Agronomy 
L. A. Daigger2,3 M.S., Professor-Agronomy 
R. J. Edling2 Ph.D., Assistant Professor-Agricultural Engineering 
C. R. Fenster2,3 B.S.,Professor-Agronomy 
D. W. Fonken2,3 M.S., Assistant Professor-Agricultural Engineering 
A. F. Hagen 2,3 M.S., Assistant Professor-Entomology 
E. D. Kerr 2,3 Ph.D" Associate Professor-Agronomy 
L. A. Nelson 1,2 Ph.D., Associate Professor-Agronomy 
D. S. Nuland 2,3 M.S., Assistant Professor-Horticulture and Forestry 
R. E. J. Retzlaff2,3 Ph.D., Assistant Professor-Agricultural Economics 
I. G. Rush2,3 Ph.D. Assistant Professor-Animal Science 
J. L. Stubbendieck 2,3 Ph.D., Assistant Professor-Agronomy 
J. W. Webster 2 M.S., Assistant Professor-Agronomy and Administrative Assistant 
A. Weiss2 Ph.D., Assistant Professor-Agricultural Meteorology 
R. G. Wilson 2,3 Ph.D., Assistant Professor-Agronomy 
South Central Station, Clay Center 
Charles L. Stonecipher2,3 Ph.D., Professor and District Director 
Gary N. Dornhoff2,3 Ph.D., Assistant Professor-Agronomy 
B. L. Doupnik2,3 Ph.D" Associate Professor-Plant Pathology 
Kenneth D. Frank2,3 Ph.D., Associate Professor-Agronomy 
H. Robert Mulliner2,3 B.S., Associate Professor-Agricultural Engineering 
Leroy L. Peters2,3 Ph.D., Associate Professor-Entomology 
Fred Roeth2,3 Ph.D., Assistant Professor-Agronomy 
U. S. Meat Animal Research Center, Clay Center 
K. E. Gregory2,5 Ph.D., Kansas·Nebraska Area Director/USMARC Director 
D. R. Campion2,5 Ph.D., Research Chemist 
R. K. Christenson2 Ph.D., Research Physiologist 
J. D. Crouse2,5 Ph.D., Research Food Technologist 
L. V. Cundiff2,5 Ph.D., Research Geneticist 
G. E. Dickerson2,5 Ph.D., Research Geneticist 
S. E. Echternkamp2,5 Ph.D" Research Physiologist 
H. A. Fitzhugh2,5 Ph.D., Research Geneticist 
J. J. Ford2,5 Ph.D., Research Physiologist 
R. M. Koch2 Ph.DS Research Geneticist R. H. Kohlmeier2, Ph.D" D.V.M., Research Chemist 
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D. B. Laster2,5 Ph.D., Research Physiologist/USMARC Assistant D ireetor 
D. D. Lunstra2,5 Ph.D., Research Physiologist 
D. R. Notter2 M.S., Research Geneticist 
R. L. Prior2,5 Ph.D., Research Chemist 
B. D. Schanbacher2,5 Ph.D., Research Physiologist 
R. A. Scott2,5 Ph.D., Research Geneticist 
G. M. Smith2,5 Ph.D., Research Geneticist 
H. S. Tea9ue2,5 Ph.D., Animal Nutritionist 
NEBRASKA AGRICULTURAL EXPERIMENT STATION 
RESEARCH PROJECTS 
Research projects are listed by departments. An asterisk (*) indicates that 
the projeet was discontinued in fiscal 1974-1975. 
Administration 
'-001 General administration of federal grant funds research. H. W. 
1-004 
2·1 
12-001 
12-002 
12-005 
12-006 
12-007 
12-008 
12-009 
12·011 
12-012 
12-023 
12-034 
Ottoson. 
Regional Research Coordination, North Central Region. H. W. 
Ottoson. 
Title V .. Identification of alternatives for local land use decisions. 
M. P. Carlson, R. H. Stoddard, P. H. Gessaman. 
Agronomy 
Corn breeding and genetics. W. A. Compton. 
Improvement and evaluation of oats and barley. J. W. Schmidt. 
Developing and applying principles of alfalfa improvement. W. R. 
Kehr. 
Cultural, ecological and physiological studies with varjn: ... s agronomic 
crops. A. D. Flowerday. 
Systems of weed oontrol. O. C. Burnside. 
I mprovement of forage grasses by breeding. L. C. Newell. 
Sorghum breeding and genetics. W. M. Ross. 
Soil mineral, chemical and physical properties as related to genesis, 
classification, and mapping. D. T. Lewis. 
Breeding and genetics of soybeans. J. H. Williams. 
Soil management investigations toward improving the productivity 
of irrigated soils. R. A. Olson. 
Cytogenetic studies on wheat. R. M. Morris. 
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12w046 Market and nutritional quality of cereal crops. P. J. Mattern, V. A. 
Johnson and J. W. Schmidt. 
12·049 Quantitative genetic investigations. C. O. Gardner. 
12w055 Breed and evaluate wheat varieties for Nebraska. V. A. Johnson and 
J. W. Schmidt. 
12-057 Genetic, physiological, morphological, and anatomical studies of 
wheat. V. A. Johnson. 
12-061 Detachment of soil particles in simulated rainfall. A. P. Mazurak. 
12-064 Life cycle studies of important pasture and rangeland weeds. M. K. 
McCarty and L. A. Morrow. 
12·065 Influence of physical properties of soil on plant growth. A. P. 
Mazurak. 
12-069 Physiological processes affecting growth and development of grain 
sorghum. J. D. Eastin, M. D. Clegg, J. W. Maranville. 
12·070 Seed production of breeding lines of insect pollinated legumes. W. R, 
Kehr. 
12w071 Pesticide mobility and degradation in soilwwater systems. T. L Lavy. 
12w072 The introduction, multiplication, preservation and evaluation of new 
plants for industrial and agricultural utilization. W. R. Kehr and L. 
C. Newell. 
12-073 Subsoil d"lemical properties in relation to nutrient requirements of 
field crops. G. A. Peterson. 
12·074 Water and soil pollution from cattle feedlots in Nebraska. T. M. 
McCalla, J. R. Ellis, and l. F. Elliott. 
*12-075 Phytotoxic substances in plant residues and microorganisms; effects 
on plant growth. T. M. McCalla, J. R. Ellis, and J. W. Schmidt. 
12-076 Field crop variety evaluation. A. F. Dreier. 
12·077 Systems of weed oontrol. A. R. Martin. 
12-078 Nutrient enrichment of waters by soils and sediments. R. A. Olson, 
J. H. Muir, and J. S. Boyce. 
12-079 Physiological investigations of forage plants. L. E. Moser. 
12w080 Soil factors and mineral nutrient uptake by plants. R. C. Sorensen. 
12-081 Utilization and disPJsal of waste products and pollutants in soil. 
12·082 
12-083 
12·084 
12-085 
Leon Chesnin. 
Study of certain ecological and physiological factors and manage-
ment practices in relation to pasture production. E. C. Conard and 
T. J. Klopfenstein. 
Forage production and utilization systems as a base for livestock 
production. L. J. Perry, Jr. 
Evaluating plant nutrient needs and product quality. Delno Knud-
sen. 
Improving grain sorghum, wheat, and forage crop production 
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12·086 
12·087 
12·088 
12·089 
12·090 
12·201 
through improved soil fertilizer practices. D. H. Sander. 
Soil fertility investigations related to rorn and soybean and to 
irrigated production of these crops. R. A. Wiese. 
Ecology, vegetative development, and management of Nebraska 
range grasses. L. J. Perry, Jr. 
Genetics, biochemistry. and breeding of forages. F. A. Haskins, H. J. 
Gorz. 
Integrating crop culture chemicals, and life cycles to control 
persistent weeds. O. C. Burnside. 
Management and production of forage crops and range. W. J. Moline. 
Foundation Seed. R. N. Mills. 
Animal Science 
13-001 The nature of genetic variability in gene pools of swine. P. J. 
Cunningham. 
13-003 Beef carcass evaluation. V. H. Arthaud. 
13-011 Utilization of protein and energy sources by swine. E. R. Pea, Jr. 
and B. S. Moser. 
13-014 Factors influencing the uti lization of protein and energy sources by 
beef cattle. S. D. Farlin. 
13-015 The feeding value of complete ensiled rations. T. J. Klopfenstein. 
13-016 Influence of energy intake on reproductive performance in swine. D. 
R. Zimmerman. 
13-022 Mineral metabolism in swine. E. R. Pea, Jr., and B. D. Moser. 
13--023 Evaluation of pork products and accelerated processing methods. R. 
W. Mandigo. 
13-024 Physiological mechanisms in bovine reproduction. E. F. Ellington. 
13-025 The effect of genetic variability and pre-slaughter environment on 
pork carcass characteristics. R. W. Mandigo. 
*13-026 Effect of composition, distribution and quantity of lipids on meat 
quality. V. H. Arthaud. 
13-027 Production and marketing of superior lamb carcasses. T. H. Doane, 
P. J. Cunningham, and R. W. Mandigo. 
13-028 Beef oow management. J. K. Ward. 
13-029 Genetic improvement of efficiency in the production of quality 
pork. P. J. Cunni ngham. 
13-036 I mproving large dairy herd management practices. L L. Larson and 
F. G. Owen. 
13-037 Complete feed rations for dairy cattle. F. G. Owen and L L Larson. 
13-038 I mproving reproductive performance in cattle. L. L. Larson. 
15 
15-004 
15-005 
15-011 
15-012 
15-017 
15-018 
15-019 
15-020 
15-021 
10-001 
10-034 
10-043 
10-048 
10-051 
10-053 
10-057 
10-58R 
10-59 
10-60 
10-061 
10-062 
10-063 
Laboratory of Agricultural Biochemistry 
Raw soybean growth inhibitor in raw soybeans. R. L. Borchers. 
Harvesting, processing and evaluating alfalfa and other forage aops. 
R. l. Ogden. 
Analytical advisory and service laboratory, R. M. Hill. 
Physico-chemical properties at the molecular level of surfaces of 
biologically important proteins. R. M. Hill. 
Biochemistry of plant dis",se. J. M. Daly. 
Metabolism and biological function of lipids. H. W. Knoche. 
Chemistry and metabolism of proteins. F. W. Wagner. 
Biological nitrogen fixation. R. V. Klucas. 
Biochemical mechanisms of susceptibility and resistance and the 
causes of damage to oorn from southern leaf blight. J. M. Dalyand 
l. D. Dunkle. 
Economics (Agricultural) 
Farm business and enterprise analysis. A. W. Epp, L. Bitney. 
Eoonomics of resource use in the Sandhills area of Nebraska. A. W. 
Epp. 
Eoonomic effects of alternative farm enterprises in wheat producing 
areas of Nebraska. G. A. Helmers and W. F. Lagrone. 
Establishment, grolNth and stability of Nebraska farm and ranch 
firms. G. A. Helmers, J. B. Hassler. 
Computer formulated livestock and poultry rations. J. G. Kendrick 
and F. G. Owen. 
Feed-livestock sector: Data relevance and information service pro' 
grams. J. B. Hassler. 
Alternative institutional arrangements in area management of ground 
water. L. K. Fischer. 
The economics of institutional arrangements for viable rural commu· 
nities in the Great Pia ins. M. E. Baker and P. H. Gessaman. 
Alternative systems of vertical ooordination in producing and 
marketi ng feeder cattle. J. G. Kendrick and A. C. Wellman. 
Agricultural factor markets and buyer seller procurement strategies. 
D. G. Anderson and P. W. Lytle. 
Systems analysis of the economics of grain marketing. M. L. Turner 
and P. W. Lytle. 
Impact of changing transportation systems on local grain and farm 
supply firms. D. G. Anderson. 
Least-cost systems for harvesting, conditioning and storing high-
moisture feed ~ains in Nebraska. P. W. Lytle and M. S. Turner. 
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10-064 
10-065 
10-066 
10-067 
10-068 
10-069 
18-001 
24-014 
24-015 
92-002 
92-003 
92-004 
11-001 
11-003 
11-008 
11-016 
11-021 
11-025 
Impact of public policies on Nebraska's agricultural and rural 
development_ J, G, Kendrick, L Bitney and E, E, Peterson, 
Marketing efficiency and growth potential of hogs-western oornbelt. 
R, 0, Johnson and M, S, Turner, 
Utilization and disposal of municipal, industrial, and agricultural 
processing wastes on land. M. E. Baker. 
Acquisition and use of external capital in rural Nebraska. P. H. 
Gessaman. 
A rate-cost ana lysis of Nebraska livestock and meat transportation 
with grain shipment comparisons. D. G. Anderson. 
Operational and economic efficiency of alternatively organized 
swine producing units. P. W. Lytle and L. Bitney. 
Editorial 
Dissemination of research information. R. J. Graham and J. P. 
Holman. 
Education (Agricultural) 
New clientele and programs needed for occupational education in 
agriculture. R. D. Dillon. 
Approaches to occupational education and teacher preparation for 
rural development, J, T, Horner and R. L Douglass, 
Education and Family Resources 
Developing technical skills of teaching. H. M. Crain. 
Relationship between a home economics curriculum designed for 
concept learning and transfer of knowledge. S. M. Kreutz. 
Consumer's commitment to achieve goals associated with purchases 
of moderate to expensive products. F. Walker. 
Engineering (Agriculture' 
Evaluation of belt and drawbar performance of new tractors. L. F. 
Larsen and M, L Mumgaard, 
Planning farmstead buildings and livestock production systems. O. E. 
Cross and E, A, Olson, 
Engineering phases of tillage, land treatment and livestock waste 
disposal for resource conservation. H. D. Wittmuss and D. E. Lane. 
The mechanics and measurement of soil tillage. G. W. Steinbruegge. 
Operations research on mechanized systems for cutting, curing and 
handling hay, G, M, Petersen, K, L VonBargen, and S, A, Weeks, 
Operator comfort, health and safety in mobile agricultural 
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11-027 
*11-029 
11-030 
*11-032 
11-033 
11-034 
11-035 
11-036 
11-037 
11-038 
11-039 
11-040 
11-041 
11-042 
*17-002 
17-007 
*17-022 
17-023 
17-024 
17-025 
17-026 
17-027 
operations. G. W. Steinbruegge and R. D. Schnieder. 
Environmental desi91 criteria for livestock housing. J. A. DeShazer. 
Management and control of beef feedlot waste. C. B. Gilbertson and 
O. E. Cross. 
Development and operation of irrigation systems. P. E. Fischbach, 
W. E. Splinter, and W. W. Sahs. 
Allowable pollutional loads for fish and utilizing animal waste for 
fish production. O. E. Cross. 
Dynamics and energetics of the soil plant-atmosphere continuum 
(SPAC). W. E. Splinter, N. A. Rosenberg, and J. D. Eastin. 
Temporary storage of high-moisture feed grains. T. L. Thompson 
and M. G. Boosa lis. 
Animal vvaste management with pollution oontral. O. E. Cross. 
Grain processing and handling systems. N. C. Teter, T. L Thompson, 
and Wa Iter To Iman. 
Electrically rropelled irrigation system electrical components and 
wiring problems. M. L. Mumgaard and L. E. Stetson. 
Recharge of aquifers for purpose of irrigation withdrawal. D. M. 
Manbeck. 
Measuring and defining rheological properties of food and food 
products from engineering ooncepts. L L. Bashford. 
Water and waste systems for oountryside living. D. M. Manbeck, P. 
H. Gessaman. 
Rapid nondestructive measurement of mo isture oontent and protein 
in grain. S. O. Nelson and L. E. Stetson. 
Application of information on water-soil-plant relations to use and 
conservation of water. P. E. Fischbech, J. R. Gilley. 
Entomology 
Arthropod transmission of plant disease pathogens. Robert Staples. 
The photosensitivity in insects. H. J. Ball. 
Biology, ecology and control of insects affecting corn. R. E. Hill, H. 
J. Ball, and Z. B. Mayo. 
Anatomy and histopathology of Nebraska pest insects. T. J. Helms. 
Biology and integrated oontrol of the greenbug on sorghums and 
small grains. Robert Staples. 
Studies of the European corn borer-feasibility of genetic manipula-
tion to oontrol the species. R. E. Hill. 
Range and pasture insects. K. P. Pruess. 
I njurious insects affecting forage legumes and forage and turf grasses. 
G. R. Manglitz, and S. D. Kindler. 
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91-007 
91-008 
91-012 
91-013 
91-014 
91-015 
16-008 
*16-019 
16-021 
16-022 
16-023 
16-024 
16-025 
16-026 
16-027 
20-023 
20-028 
*20-006 
20-010 
20-014 
*20-021 
*20-024 
20-029 
Food and Nutrition 
Metabolic interrelationships affecting nutrient energy requirements 
of humans. Constance Kies. 
Nutritional status of IXlPulation groups. H. M. Fox. 
Nutritional interrelationships in lipid metabolism. Constance Kies. 
Changes in food practices for better nutrition. H. M. Fox. 
Productivity of food service operations. M. E. Knickrehm. 
Nutrition improvement in the northeast regions. Constance Kies and 
H. M. Fox. 
Food Science and Technology 
Microenvironment of liquid food handling equipment. R. B. Maxcy. 
Detection and control of flavor changes of food. R. G. Arnold. 
Effect of various processing techniques on the physicochemical 
properties of food proteins. L. D. Satterlee. 
The effect of processing on potentially toxic microorganisms and 
metabolites in food. L. B. Bullerman. 
Irradiation processing of foods for quality protection. R. B. Maxcy. 
Food processing influences on nutrient composition. T. E. Hartung. 
Improvement in quality of various cheese and other dairy foods. T. 
A. Evans. 
Significance, study and use of enzymes in the food industry. K. M. 
Shahani. 
Quality and safety of foods in households and institutions. Burt R. 
Maxcy. 
Forestry 
Windbreak shelter effects. W. T. Bagley. 
Tree breeding. W. T. Bagley and D. P. Coyne. 
Horticulture 
Improvement of vegetable crops. D. P. Coyne and R. B. O'Keefe. 
Improvement of potatoes. R. B. O'Keefe and O. S. Malamud. 
Evaluation of varieties and cultural practices in vegetables. D. S. 
Nuland and R. E. Neild. 
Agroclimatic parameters to define the growing season of selected 
vegetables in Nebraska. R. E. Neild. 
Effect of temperature extremes on growth and development of 
plants. E. J. Kinbacher. 
Adaptation, improvement and management of turfgrasses and other 
ground covers for Nebraska. E. J. Kinbacher. 
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*20-030 
20-031 
20-034 
20-035 
20-036 
20-037 
90-007 
*93-008 
93-010 
93-011 
93-012 
21-001 
21-003 
21-005 
21-006 
21-010 
21-012 
21-015 
21-016 
21-017 
21-019 
21-020 
21-021 
Collection, propagation, culture, evaluation and maintenance of 
plant materials for landscaping. S. S. Salac, J. O. Young. 
Measure evapotranspiration and photosynthesis to evaluate tech· 
niques for improvement of water use. N. J. Rosenberg. 
Factors affecting post-harvest market quality of processed potatoes. 
R. B. O'Keefe. 
Biophysical control of water loss. C. Y. Sullivan, J. D. Eastin and E. 
J. Kinbacher. 
Genetics, breeding and OJltural interactions of beans (Phaseo/us 
vulgaris L.J D. P. Coyne. 
Climatic resources and agroclimatic relationships. R. E. Neild. 
Human Development and the Family 
Rehabilitation of handicapped women. L. O. Schwab. 
Loneliness and solitude - phenomena, incidence and factorial 
relationships. J. C. Woodward. 
Perceived parent-child relationships, parent-child value systems, and 
personality development. J. H. Voss. 
The middle years: developmental changes between thirty and 
sixty-five. R. H. Gingles. 
The life span analysis of rural children's mental and social 
development. Violet Kalyan-Masih. 
Plant Pathology 
Plant disease survey and special investigations. Plant Pathology staff. 
Purification and characterization of plant viruses. M. K. Brakke and 
W. G. Langenberg. 
Fundamental studies on root diesases of plants. M. G. Boosalis. 
Diseases of forest and shade trees. G. W. Peterson. 
Plant Pathology outstate testing. D. W. Wysong, L. T. Palmer, and M. 
G. Boosalis. 
Electron microscopy in agricultural research. W. G. Langenberg, M. 
K. Brakke, and E. M. Ball. 
Epidemiology of vegetable diseases in Nebraska. J. R. Steadman. 
Biology and control of bacterial diseases of aops. M. L. Schuster. 
Physiology of funga I SPJre germination. J. W. Van Etten. 
Interactions of soybean bacterial pathogens and their antagonists. A. 
K. Vidaver, J. R. Steadman and M. G. Boosalis. 
Biological and physiological aspects of COrn and sorghum diseases. L. 
D. Dunkle. 
Isolation, purification and characterization of bacterial plant patho~ 
gens, their viruses and bacteriocins. A. M. K. Vidaver. 
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21-022 
22-003 
22-005 
22-010 
22-012 
22-014 
22-017 
22-018 
22-019 
23-001 
94-002 
94-005 
94-006 
14-001 
14-002 
14-004 
14-009 
14-010 
Development of root disease oontrol technology with emphasis on 
biological control in corn and soybeans and other crops with 
common pathogens_ M_ G_ Boosalis, B. l. Doupnik, l. D. Dunkle. 
Poultry Science 
Physiological and physical response of poultry to environmental 
varibles. F. B. Mather. 
Nutrient interrelationships, feed additives and mineral sources in 
poultry diets. T. W. Sullivan. 
Factors affecting the quality and characteristics of poultry meat 
products. G. W. Froning. 
The role of physiological food intake regulators in poultry. E. W. 
Gleaves. 
Factors affecting quality (physical. chemical and microbiological) in 
eggs and egg products. T. E. Hartung and G. W. Froning. 
Physiological responses of chickens to varying environments. F. B. 
Mather and J. A. DeShazer. 
Improved processing utilization of poultry products. G. W. Froning, 
Richard Dam, and T. E. Hartung. 
Interfacing of agriculture and wildlife resources. R. M. Case. 
Statistical Laboratory 
Applications of statistics to research in agriculture. W. M. Schutz. 
Textiles, Clothing and Design 
Factors affecting consumer satisfactions of clothing and textile 
purchases. A. E. Newton. 
Developmental aspects of clothing awareness. P. J. Sailor. 
Analysis of factors influencing consumer awareness of care labeling 
systems for textile products. J. Laughlin. 
Veterinary Science 
Animal disease diagnosis and surveillance in Nebraska. O. D. Grace. 
Diseases of young pigs. N. R. Underdahl, M. J. Twiehaus and 
department staff. 
Bionomics, etiology. and control of the parasites of Nebraska 
livestock. D. L. Ferguson and M. J. Twiehaus. 
Prevention and control of enteric diseases of swine. N. R. Underdahl 
and O. D. Grace. 
Gastrointestinal transfer of proteins. L. C. Payne and M. B. Rhodes. 
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14-012 
14-013 
14-014 
14-015 
14-016 
42-001 
43-002 
43-006 
43-020 
43-021 
43-022 
43-024 
43-025 
43-026 
40-004 
44-002 
44-003 
44-004 
I mmunological properties of parasite enzymes in sheep and swine. 
M. B. Rhodes. 
Diseases of the central nervous system of cattle and swine. C. A. 
Mebus and N. R. Underdahl. 
Bovine respiratory diseases. E. L Stair, M. B. Rhodes and C. A. 
Mebus. 
Biological oontrel of internal parasites in livestock. M. B. Rhodes, D. 
L. Ferguson, and C. A. Mebus. 
Agalactia syndrome of sows. A. Torres-Medina, M. J. Twiehaus, A. 
Hogg, L. O. McGill. 
Northeast Station 
Influence of certain housing and management regimes on confine-
ment rearing of growing finishing pigs. R. D. Fritschen. 
North Platte Station 
Development of principles and practices of weed control for 
Nebraska. G. A. Wicks. 
Relating nutrition and management of growth and development in 
programming pork production. D. M. Danielson. 
Animal disease surveillance in western Nebraska. R. G. White and C. 
M. Hibbs. 
Determining nutritive value of forages with beef cattle. D. C. 
Clanton. 
Development of ornamental plants for Nebraska as a Great Plains 
state. R. O. Uhlinger. 
Injurious insects affecting livestock in Nebraska. J. 8. Campbell. 
Irrigated pasture investigations. James Nichols, D. C. Clanton, and 8. 
R. Somerhalder. 
Agricultural p-oduction systems for the Nebraska Sandhills. L. E. 
Lucas. 
Panhandle Station 
Engineering systems for water control in crop production. D. W. 
Fonken. 
Ory bean variety test. F. N. Anderson and O. S. Nuland. 
Maximum production of cre ps under irrigation in western Nebraska. 
F. N. Anderson. 
Fertilizer and manure application for production of continuous 
corn. F. N. Anderson. 
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44-005 
44-006 
44-007 
44-010 
44-011 
44-012 
44-013 
44-014 
48-001 
48-002 
48-003 
48-004 
46-001 
46-002 
46-003 
46-004 
46-005 
45-001 
Small grain investigation. LA. Daigger and L. A. Nelson. 
Alfalfa variety testing and oorn testing. F. N. Anderson and L. A. 
Nelson. 
Effects of high rates of phosphate fertilization on the production of 
corn. F. N. Anderson. 
Fertilizers for sugar beet production. F. N. Anderson. 
Development of dryland O'"opping systems for western Nebraska. C. 
R. Fenster. 
Improvement of millet production by breeding and cultural studies. 
L. A. Nelson. 
Biology and control of insect pests of western Nebraska. A. F. 
Hagen. 
Wheat production costs and returns in relation to farm size, 
Southwest and Panhandle areas of Nebraska. R. Retzlaff. 
South Central Station 
Irrigated row crop production systems in south central Nebraska. K. 
D. Frank. 
How cultural practices affect root and stalk rot diseases of corn and 
sorghum. B. L. Doupnik, Jr. 
Biology and control of crop insects in south central Nebraska. L. L. 
Peters. 
Occurrence and effects of mycotoxins in feeds and foods. B. 
L. Doupnik, T. Thompson. 
United States Meat Animal Research Center 
Clay Center development. K. E. Gregory. 
Improvement of beef cattle through breeding methods. R. M. Koch, 
G. E. Dickerson, and L. V. Cundiff. 
Improvement of beef cattle through breeding methods. L. V. 
Cundiff, G. E. Dickerson, and R. M. Koch. 
I mprovement of beef cattle through breeding methods. D. B. Laster, 
K. E. Gregory. 
Increase reproductive efficiency of swine, sheep and cattle. R. K. 
Christenson, D. B. Laster, and H. S. Teague. 
University Field Laboratory 
Field Laboratory development. W. W. Sahs. 
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EXPERIMENT STATION PUBLICATIONS 
Eighty-eighth Annual Report (70 pages). Presented to the Governor. 
February 12. 1975. 1.500 copies. 
Nebraska Farm. Ranch and Home Quarterly. Summer. 1974 (24 pages). 
13.500 to pies. 
Nebraska Farm. Ranch and Home Quarterly. Fall. 1974 (24 pages). 12.500 
oopies. 
Nebraska Farm. Ranch and Home Quarterly. Winter. 1975 (24 pages) 11.300 
copies. 
Nebraska Farm. Ranch and Home Quarterly. Spring. 1975 (24 pages) 11.600 
oopies. 
Bulletins 
532. Limiting Liability (16 pages). Maurice Baker. Ivan Schmedemann. 
Thor Hertsgaard. Willard Schutz and George E. Radosevich. 5.200 
copies. 
533. Harvesting Loose Hay (31 pages). Leslie G. Carlow and Thomas L. 
Frey. 2.000 copies. 
534. Soil Nutrient Levels for Alfalfa in the Central Platte Valley (20 
pages). R. C. Sorensen. 2.000 topies. 
535. A Five-Year Comparison of Insecticides Applied to Control Larvae 
of Western and Northern Corn Rootworms (15 pages). Z. B. Mayo. 
2.500 topies. 
Reprints (Bulletins) 
519. Vegetable Gardening in Nebraska (18 pages). R. E. Neild. 9.000 
oopies. 
531. Perennial Flowers and Ground Cover for Nebraska (15 pages). R. D. 
Uhlinger. D. S. Nuland. and S. S. Salac. 2.500 oopies. 
532. Limiting Liability (16 pages). Maurice Baker. Ivan Schmedemann. 
Thor Hertsgaard. Willard Schutz and George E. Radosevich. 1.000 
copies. 
Research Bulletins 
262. Nutrient and Energy Composition of Beef Cattle Feedlot Water 
Fractions. C. B. Gilbertson. J. A. Nienaber. J. R. Ellis. T. M. 
McCalla. T. J. Klopfenstein and S. D. Farlin (20 pages). 1.500 
copies. 
263. Tree-Covered Land·Forms for Noise Control (47 pages). David I. 
Cook and David F. Van Haverbeke. 4.200 topies. 
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264. Structural and Operational Characteristics of Nebraska and Kansas 
Feeder-Cattle Growing Operations (43 pages). J. L. Jorgensen, J. G. 
Kendrick, A. C. Wellman, J. H. McCoy, J. W. Koudele and Q. C. 
Smith. 3,200 copies. 
265. Results of the Fourth I nternational Winter Wheat Performance 
Nursery (159 pages). J. E. Stroike, V. A. Johnson, J. W. Schmidt, P. 
J. Mattern and K. D. Wilhelmi. 2,500 copies. 
266. Growth Potential of Sandhills Ranches Through Irrigation (55 
pages). R. D. Carver and G. A. Helmers. 1,200 copies. 
267. Rates of Water Entry Into the Subsoil of Several Soil Series in 
Nebraska (18 pages). David T. Lewis. 1,500 copies. 
268. Survival Factors of Plant Pathogenic Bacteria (53 pages). M. L. 
Schuster and D. P. Coyne. 1,500 copies. 
269. A Rate/Cost Analysis of Nebraska Meat Trucking Activities with 
Livestock TrUCking Cost Comparisons (26 pages). Dale G. Anderson 
and Wayne W. Budt. 1,500 copies. 
270. Leaf Freckles and Wilt of Corn Incited by Corynebacterium 
Nebraskense Schuster, Hoff, Mandel, Lazar, 1972 (40 pages). M. L. 
Schuster. 1,500 copies. 
Reprints (Research Bulletins) 
233. Calf Diarrhea (Scours): Reproduced With A Virus From A Field 
Outbreak (16 pages). C. A. Mebus, N. R. Underdahl, M. B. Rhodes 
and M. J. Twiehaus. 500 copies. 
241. Performance Evaluation of Some Warm-Season Prairie Grasses in 
Nebraska Environments (55 pages). D. D. Warnes, L. C. Newell and 
W. J. Moline. 1,000 copies. 
Tractor Test Reports 
Nebraska Tractor Test Data 1975 (54 pages). 15,000 copies. 
Report of individual tractors tested during period of July 1, 1974 to June 
30, 1975. Nebraska Tractor Tests 1161-1182. 8,000 copies. 
Reprints of individual tests: 930,500 copies; 1139,1,000 copies; 1157, 666 
copies; 1158, 667 copies; 1159, 667 copies; 1160, 2,000 copies. 
Outstate Testing Circulars 
161. Nebraska Alfalfa Variety Tests 1963-1973 (19 pages). A. F. Dreier, 
W. R. Kehr, R. S. Moomaw, F. N. Anderson and P. H. Grabouski, 
2,500 copies. 
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162. Nebraska Varietal Tests of Fall·Sown Grains 1974 (30 pages). A. F. 
Dreier, J. W. Schmidt, l. A. Nelson, G. M. Dornhoff, P. H. 
Grabouski and P. T. Nordqu ist. 4,000 copies. 
163. Nebraska Spring Small Grain Variety Tests 1974 (23 pages). A. F. 
Dreier, J. W. Schmidt, l. A. Nelson and R. S. Moomaw. 3,600 
copies. 
164. Nebraska Corn Performance Tests 1974 (49 copies). A. F. Dreier, P. 
H. Grabouski, G. M. Dornhoff and R. S. Moomaw. 7,000 copies. 
165. Performance of Soybean Varieties in Nebraska 1974 (19 pages). A. 
F. Dreier, J. H. Williams, R. S. Moomaw, G. M. Dornhoff and P. H. 
Grabouski. 6,000 copies. 
166. Nebraska Gr~in Sorghum Performance Tests 1974 (39 pages). A. F. 
Dreier, P. T. Nordquist, G. M. Dornhoff, P. H. Grabouski, R. S. 
Moomaw and l. A. Nelson. 4,500 copies. 
167. Millet Variety Tests, 1974 (15 pages). l. A. Nelson. 1,100 copies. 
MP 19 
MP 30 
Miscellaneous Publications 
Handbook on Planning and Conducting Cooperative Occupational 
Education Program in Off·Farm Agricultural Occupations (173 
pages). Dale G. Zikmund and James T. Horner. 500 copies. 
Nebraska Agriculture: Selected Graphics (23 pages). Alfred l. Stark 
and James G. Kendrick. 1,000 copies. 
North Central Regional Publications 
NCR 217. Patterns of living Related to Income Poverty in Disadvantaged 
Families: A Basebook. Publ ished at Iowa State University_ 
NCR 218. Structura I and Operationa I Characteristics of Nebraska and Kansas 
Feeder Cattle Growing Operations. Published at University of 
Nebraska- Linooln. 
NCR 219 Feeder Cattle Pricing at Kansas and Nebraska Auctions. Published at 
Kansas State University-Manhattan. 
NCR 220. The Kansas-Nebraska Cattle Feedlot Industry-Feeder Cattle Pro-
curement Practices and Operational Characteristics. Published at 
Kansas State University-Manhattan. 
NCR 221. Recommended Chemical Soil Test Procedures for the North Central 
Region. Published at North Dakota State University. 
NCR 224. Population Change and Net Migration in the North Central States, 
1960-70. Published at University of Missouri-Columbia. 
26 
Nebraska Farm, Ranch and Home Quarterly Articles 
A Message From The Vice-Chancellor. Duane Acker. Vol 21 (2) 2. 
The Institute of Agriculture and Natural Resources. Dr. H. W. Ottoson. Vol 
21 (2). 
The Fortunes of Agriculture and the University. James H. Zumberge. Vol 21 
(2) 4. 
Two Big Grasses of the Sandhi lis. l. J. Perry, Jr. Vol 21 (2) 5-6. 
AK-SAR-BEN is a Friend to Young People. John D. Orr. Vol 21 (2) 7. 
Sorghum That Resists Greenbugs. S. D. Kindler and P. T. Nordquist. Vol 21 
(2) 8-9. 
College of Home Economics. Sonia K. Kirchhoff. Vol 21 (2) 10-11. 
Controlling Grubs on Cattle. J. B. Campbell, R. Gene White and Harry 
Stok'ely. Vol 21 (2) 11. 
Soil Series-A Key to Nitrogen Fertilization of Wheat. G. A. Peterson, D. H. 
Sander and l. Daigger. Vol 21 (2) 12-14. 
Indian Leaders Talk About Influences That Shaped Their Lives. Violet 
Kalyan-Masih and Janis Adams. Vol 21 (2) 15-16. 
Apply Anhydrous Ammonia While Irrigating. H. R. Mulliner and Ken D. 
Frank. Vol 21 (2) 17-18. 
More Hay on Subirrigated Meadows. G. W. Rehm and l. A. Daigger. Vol 21 
(2) 19-20. 
Compared Expansion Strategies for Sandhi lis Ranches. Glenn A. Helmers 
and Robert D. Carver. Vol 21 (2) 21-22. 
Rural Revitalization: Fact or Fancy? Duane A. Olsen. Vol 21 (2) 23-24. 
A Team Effort in the Information Game. Dan B. Lutz. Vol 21 (3) 2-5. 
Learn-at-Home Course. Georgia Skinker. Vol 21 (3) 5. 
National Sire Evaluation. Merlyn K. Nielsen. Vol 21 (3) 6-7. 
Students See European Beef. Ted Doane. Vol 21 (3) 8-9. 
Do Cattle Really Need Confinement? Stanley D. Farlin. Vol 21 (3) 10-11. 
Pest Management. Walt Gary, David Keith and Alex Martin. Vol 21 (3) 
12-14. 
Homemaking Unlimited: Has It Made A Difference; Lois O. Schwab and 
Charlotte Holm. Vol 21 (3) 15-17. 
Indian Students As Their Teachers See Them. Violet Kalyan-Masih and Janis 
Adams. Vol 21 (3) 17. 
Power of the Water Model. Deon D. Axthelm. Vol 21 (3) 18-20. 
Feedgrain Summer I ntern. Marcia S. Pearson. Vol 22 (3) 20. 
Crop Residues Grazed by Cattle. l. J. Perry, Jr. Vol 21 (3) 21-22. 
Let Alfalfa Cut Your Feed Bill. Murray Danielson. Vol 22 (3) 22-24. 
NebGuide: The Nebraska Information Filing System. Marcia S. Pearson. Vol 
21 (3) 24. 
27 
Water Resources Research. Warren Viessman, Jr. and Karen Stork. Vol 21 
(4) 2-4. 
The Cost of Trucking Meat. Dale G. Anderson and Wayne W. Budt. Vol 21 
(4) 5-6. 
Crop Residues Have Forage Potential. L. J. Perry, John Ward and Kenneth 
Von Bargen. Vol 21 (4) 6-7. 
8-9. 
Supplementation: Livestock on Residues Need It. John K. Ward. Vol 21 (4) 
Home Economics' New Home. Marcia Pearson. Vol 21 (4) 10·11. 
Meet Your Earthwatching Task Force. Jay Fussell. Vol21 (4) 12-14. 
A Look at Nebraska's Export Picture. P. W. Lytle and Dennis L. Nun. Vol 21 
(4) 15. 
How to Protect Sheep From Flies. Ted H. Doane, J. B. Campbell and D. V. 
Kershner. Vol 21 (4) 16-17. 
Can The Industry Really Afford Eggshell Waste? T. W. Sullivan and G. W. 
Froning. Vol21 (4) 18-19. 
25 Years of Foundation Seed. Warren Sahs. Vol 21 (4) 20-21. 
Why Farm Families Moonlight. R. J. Hanson. Vol 21 (4) 22. 
Simulation and the Swine Producer. J. A. DeShazer, N. C. Teter and T. L. 
Thompson. Vol 21 (4) 23·24. 
Areas of Excellence. Marcia S. Pearson. Vol 21 (4) 24. 
Inflation Fighters. Harriet Kahn. Vol 22 (1) 2-4. 
Alfalfa in Swine Finishing Diets. Phil Grabouski and Murray Danielson. Vol 
22(1)5·6. 
Protein Levels for Swine. Larry L. Bitney and Bobby D. Moser. Vol 22 (1) 
7-8. 
A Million Pounds of Education. Densel W. O'Dea and Louis A. Daigger. Vol 
22 (1) 9-10. 
Is Car Exhaust Poisoning Our Corn? Lowell Satterlee, N. Y. Zachariah and 
R. M. Hill. Vol 22 (1) 11. 
Nebraska's Range and Pasture Resources. James T. Nichols and L. J. Perry, 
Jr. Vol 22 (1) 12-15. 
Clothing Goals. Audrey Newton. Vol 22 (1) 15. 
Partners in Horticulture Therapy. S. S. Salac, J. F. Merker, R. E. Neild and J. 
O. Young. Vol 22 (1) 16-18. 
Dry Bean Planting, Weather Or Not. Ralph Neild and Don Wilhite. Vol 22 
(1) 19. 
Fertilizing Proso Millet. L A. Nelson and LA. Daigger. Vol 22 (1) 20-21. 
Agriculture in the Holy Land. Leon Chesnin. Vol 22 (1) 22·24. 
28 
Departmental Reports 
Department of Agricultural Communications 
RelX>rt Number 4, Survey of County Agents on NebGuide. Grant I. Johnson 
and Robert J. Florell. 
Report Number 5, How to Get Extension Publications Written and Printed. 
Grant I. Johnson, Jay P. Holman and Ralston J. Graham. 
Report Number 6, 1974 Radio·TV Listening, Viewing Habits of Nebraska 
Farmers & Ranchers. James K. Randall, Robert J. Florell and John Gross. 
Department of Agronomy 
Report Number 7, Performance of Winter Wheat Varieties in Nebraska Tests. 
A. F. Dreier, J. W. Schmidt and G. M. Dornhoff. 
Report Number 8, Performance of Winter Wheat Varieties in Nebraska Tests. 
A. F. Dreier, J. W. Schmidt, Ph. H. Grabouski, P. T. Nordquist, L. A. Nelson and 
C. R. Fenster. 
Report Number 9, Soils of the Agronomy Section, University of Nebraska 
Field Laboratory at Mead. D. T. Lewis, Harry R. James and James V. Drew. 
Report Number 10, A Detailed Survey of the Soil Testing Service Time 
Provided to Farmers and Ranchers by the University of Nebraska Cooperative 
Extension Service. R. A. Wiese, D. Knudsen and James Hansen. 
Report Number 11, Lead Content of Grass Along the Highway. Leon 
Chesnin and R. M. Hill. 
Report Number 12, Protein Content of Winter Wheat Varieties. A. F. Dreier. 
Report Number 13, A Comparison of Suggested Fertilizer Programs 
Obtained from Several Soil Test Laboratory Services. Department of Agronomy 
Staff. 
Report Number 14, List of Available Bulletins on Forage, Pasture and Range 
Management. L. J. Perry and Peter N. Jensen. 
Department of Animal Science 
1975 Nebraska Swine Report. 
1975 Nebraska Beef Cattle Report. 
1975Dairy Report. 
Department of Agricultural Economics 
Report Number 63, Estimated Crop and Livestock Production Costs. Larry 
L. Bitney, Philip A. Henderson, Robert E. J. Retzlaff, Robert E. Perry, Paul E. 
Miller and Douglas D. Duey. 
29 
Department of Agricultural Education 
Report Number 42, American Association of Teacher Educators In 
Agriculture. J. T. Horner. 
Report Number 43, American Association of Teacher Educators in Agricul-
ture. J. T. Horner. 
Report Number 44, American Association of Teacher Educators In 
Agriculture. J. T. Horner. 
Report Number 45, TESTI MONY on Occupational Education to U. S. 
House of Representatives. J. T. Horner. 
Department of Food and Nutrition 
Report Number 12, Nutrition Education in the Elementary School. Susan 
Beavens and Hazel Fox. 
Report Number 14, Comparative Value of Commercial Whole Wheat Dry 
Breakfast Cereals as Protein Sources for Growing Mice. Connie Sue-Ming Shieh 
a nd Co nsta nce K ies. 
Report Number 15, Comparative I nfluences of Three Plant Oils on the Fatty 
Acid Compositions of Blood 'Serum Lipid Fractions in Adolescent Boys. 
Maria·Elizabeth Lopez-Rico and Constance Kies. 
Report Number 16, The Influence of Three Plant Oils on Blood Serum 
Phospholipids of Adolescent Boys. Kaye Murray Stanek and Constance Kies. 
Department of Horticulture 
Report Number 109, Effects of Slow· Release Fertilizers on the Performance 
of Blueleaf Honeysuckle Grown in Nutrient Deficient Soil. Sotero S. Salac. 
Report Number 110, Roadside Establishment of Green Ash as Affected by 
Mulches, Herbicides, Slow-Release Fertilizers, and Sizes of Plant Stock. Sotero S. 
Salac. 
Report Number 111, Comparison of Different Methods of Establishing Bur 
Oak on The Roadside. Sotero S. Salac. 
Department of Agricultural Meteorology 
Report Number 75-1, Evapotranspiration of Subirrigated Vegetation in the 
Platte River Valley of Nebraska. Blaine L. Blad and Norman J. Rosenberg. 
North Platte Statio" 
Report Number 1, Sandhill Agricultural Laboratory Field Day Tour Guide. 
North Platte Station Staff. 
Report Number 2, Crops and Livestock Field Day Tour Guide. North Platte 
Station Staff. 
30 
Report Number 3, Ecofallow in Wheat-Sorghum or Corn-Fallow Rotation. 
Gail A. Wicks and Paul T. Nordquist. 
Panhandle Station 
Panhandle Station Annual Report, 1974. Panhandle Station Staff. 
Journal Series 
(T echnical Articles and Papers Publ ished or Subm itted for Publ ication) 
2730. 
2908. 
3300 
3309. 
3335. 
3357. 
3361. 
3432. 
3473. 
3475. 
3477. 
Optimum Crown Depth Soil Temperature for Reproductive Develop-
ment of Four Wheat Varieties. D. E. Smika. Plant and Soil. v40 
(3):573-580,1974. 
A Comparison of Popular Clone Performance in Nebraska. Walter T. 
Bagley. Proceedings, Eighth Central States Forest Tree Imp. Conf., 
Oct. 11-13, 1973. 
"Self-Checking" Psychrometer System for Gradient and Profile 
Determinations Near the Ground_ Norman J. Rosenberg and K. W. 
Brown. Agricultural Meteorology. v13:215-226, 1974. 
Self-. Patricia Sailor and Wilma Crumley. Journal of Home 
Eoonomics. Pages 4-8, May, 1975. 
Leaf Water Potential and Stomatal Activity in Sorghum as Influ-
enced by Soil Moisture Stress. A. Blum and C. Y. Sullivan. Israel 
Journal of Botany. v23:14-19, 1974. 
Electrical Properties of Agricultural Products - A Critical Review. 
Stuart O. Nelson. Transactions of the ASAE. v16 (2):384-400, 1973. 
Role of the Lysine, Tyrosine and Tryptophan Residues in the 
Activity of Milk Lysozymes. Beverly A. Friend, R. R. Eitenmiller 
and K. M. Shahani. Journal of Food Science. v40:833-838, 1975. 
Immunochemical Studies 011 Human and Bovine Milk Lysozymes. R. 
R. Eitenmiller, Beverly A. Friend, K. M. Shahani and Ellen M. Ball. 
Journal of Food Science. v39:93O-933, 1974. 
Microscopic Observations of Germination and Septum Formation in 
Pycnidiospores of Botrvodiplodia theobromae. W. P. Wergin, L. D. 
Dunkle, J. L. Van Etten, G. St. Julian and L. A. Bulla, Jr. 
Developmental Biology. V32:1-14, 1972. 
Activity Ratios for Farm Machinery Operations Analysis. Kenneth 
Von Bargen and M. B. Cunney. Transactions of the ASAE. v17 
(2):225-227,1974. 
Chemical Characteristics of d Feedlot Soil Profile. G. E. Schuman 
and T. M. McCalla. Soil Science. v119 (2):113-118, February, 1975. 
31 
3490. 
3491. 
3520. 
3527. 
3542. 
3543. 
3544. 
3545. 
3557. 
3566. 
3585. 
3588. 
3595. 
3600. 
Influence of Nutritional Regime on Age at Puberty in Gilts. P. J. 
Cunningham, C. H. Naber, Dwane R. Zimmerman and E. R. Peo, Jr. 
Journal of Animal Science. v39 (1):63-67, 1974. 
Anthelmintic Activity of Levamisole Against Ascaris, Trichuris and 
Metastrongylus Infection in Swine. D. L. Ferguson and R. G. White. 
Journal of Animal Science. v40 (5):838'843, 1975. 
Every~Other Furrow Irrigation of Corn. P. E. Fischbach and H. R. 
Mulliner. Transactions of the ASAE. v17 (3):426-428,1974. 
Convective, Radiative and EvafX)rative Heat Losses of White Leghorn 
Layers as Affected by Bird Density Per Cage. L. L. Olson, J. A. 
DeShazer and F. B. Mather. Transactions of the ASAE. v17 
(5):960-964,967,1974. 
Genetic Studies in an Exotic Population of Corn (Zea mays L.) 
Grown Under Two Plant Densities. I. Estimates of Genetic Para-
meters. Subandi and W. A. Compton. Theoretical and Applied 
Genetics. v44:153-159, 1974. 
Genetic Studies in an Exotic Population of Corn (Zea mays L.) 
Grown Under Two Plant Densities. II. Choice of a Density 
Evnironment for Selection. Subandi and W. A. Compton. Theoreti-
cal and Applied Genetics. v44:193·198, 1974. 
Selection in Beef Cattle. I. Selection Applied and Generation 
I nterval. Robert M. Koch, Keith E. Gregory and Larry V. Cundiff. 
Journa I of Animal Science. v39 (3) :449·458, 1974. 
Selection in Beef Cattle. II. Selection Response. Robert M. Koch, 
Keith E. Gregory and Larry V. Cundiff. Journal of Animal Science. 
v39 (3):45g.470, 1974. 
Root Distribution and Vegetative Propagation of Asclepias syriaca L. 
L. L. Evetts and O. C. Burnside. Weed Research. v14:283·288, 1974. 
Operational Characteristics of Meat Animals - Part III: Broilers. N. 
C. Teter, J. A. DeShazer and T. L. Thompson. Transactions of the 
ASAE. v16 (6):1165-1167, 1973. 
Light Transmission in Field Communities of Sorghum. Max D. Clegg, 
William W. Biggs, Jerry D. Eastin, Jerry W. Maranville and Charles Y. 
Sullivan. Agronomy Journal. v66:471·476, July·August, 1974. 
The Effect of Ration on Engineering Properties of Beef Cattle 
Manure. G. A. Frecks and C. B. Gilbertson. Transactions of the 
ASAE. v17 (2):383·387, 1974. 
Comparative Value of L·, DL·, and D·Methionine Supplementation 
of an Oat-based Diet for Humans. Constance Kies, Hazel Fox and 
Simon Aprahamian. Journal of Nutrition. v105:809·814, 1975. 
Isolation of Transmissible Gastroenteritis Virus from Lungs of 
Market·Weight Swine. N. R. Underdahl, C. A. Mebus, E. L. Stair, M. 
32 
3602. 
3603. 
3609. 
3610. 
3639. 
3643. 
3644. 
3645. 
3652. 
3662. 
3663. 
3673. 
B. Rhodes, L. D. McGill and M. J. Twiehaus. American Journal of 
Veterinary Research. v35 (9):1209·1216, September, 1974. 
Significance of Residual Mineral N in Soils from Fertilizer Applica~ 
tion. R. A. Olson, K. D. Frank, E. C. Seim, John Muir and A. F. 
Dreier. International Soi I Science Society. I X:47-55, Moscow, 1974. 
The Residual Activity of TBZ or Benomyl Against Cercospora 
Ceticola in Sugarbeets. J. H. Riesselman and J. L. Weihing. Journal 
of the American Society of Sugar Beet Technologists. v17 
(4):319-322, October, 1973. 
Registration of 11 Germplasm Lines of Maize. W. A. Compton, J. H. 
Lonnquist and N. E. Williams. Crop Science. v14:610-611. July-
August, 1974. 
Registration of Four Germplasm Inbred Lines of Maize. W. A. 
Compton. Crop Science. v14:611, July-August, 1974. 
Disposal of Effluent from a Beef Cattle Feedlot Runoff Control 
Holding Pond. J. A. Nienaber, C. B. Gilbertson, T. M. McCalla and F. 
M. Kestner. Transactions of the ASAE. v17 (2) :375-378, 1974. 
Limited Energy Supplementation of Yearling Steers Grazing Irriga-
ted Pasture and Subsequent Feedlot Performance. R. P. Lake, R. L. 
Hildebrand, D. C. Clanton and L. E. Jones. Journal of Animal 
Science. v39 (5):827-833, 1974. 
Intake, Digestibility and Nitrogen Utilization of Steers Consuming 
I rrigated Pasture as I nfluenced by Limited Energy Supplementation. 
R. P. Lake, D. C. Clanton and J. F. Karn. Journal of Animal Science. 
v38 (6):1291-1297,1974. 
Breeding, Housing, and Feeding Management. R. D. Appleman and 
F. G. Owen. Journal of Dairy Science. v58 (3):447-464, March, 
1975. 
Survival of Macrophomina phaseoli in Corn and Sorghum Stalk 
Residue. G. E. Cook, M. G. Boosalis, L. D. Dunkle and G. N. 
Odvody. Plant Disease Reporter. v57:873-875, 1973. 
Synthetically Spanning an Infrared Moisture Analyzer. L. L. Olson 
and J. A. DeShazer. Transactions of the ASAE. v17 (4):733-736, 
1974. 
Rainfall Runoff from Irrigation Furrows. Dennis C. Kincaid and 
Norris P. Swanson. Transactions of the ASAE. v17 (2):266-268, 
1974. 
Number Conservation: An Analysis of Provoked and Spontaneous 
One·to·One Correspondence in Lower and Middle Class Preopera-
tional Children. Rose M. Kastl, Violet Kalyan-Masih and Helen 
Sulek. Child Study Journal. v4 (3): 195-206, 1974. 
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3674. 
3676. 
3680. 
3682. 
3683. 
3685. 
3687. 
3689. 
3695. 
3698. 
3699. 
3702. 
3703. 
Personal History and Job Tenure of Dietary Employees. Marie E. 
Knickrehm and Rebecca Ann Dowling Wertz. Journal of the 
American Dietetic Association. v66 (1):34-37, January, 1975. 
Cooperation for Realistic Education: Emphasis Agribusiness. Roy D. 
Dillon. American Vocational Journal. November, 1973. 
Carbohydrate and Organic Nitrogen Concentrations within Range 
Grass Parts at Maturity. L J. Perry, Jr. and Lowell E. Moser. Journal 
of Range Management. v27 (4):276-278, July, 1974. 
Tarnished and Alfalfa Plant Bugs in Alfalfa: Population Suppression 
with ULV Malathion. K. P. Pruess. Journal of Economic Entomol-
ogy. v67 (4) :525-528, August, 1974. 
Precipitation Nitrogen Contribution Relative to Surface Runoff 
Discharges. G. E. Schuman and R. E. Burwell. Journal of Environ-
mental Quality. v3 (4):366-369, 1974. 
Some Effects of Beef-Feedlot Effluent Applied to Forage Sorghum 
Grown on a Colo Silty Clay Loam Soil. J. E. Sukovaty, L. F. Elliott 
and N. P. Swanson. Journal of Environmental Quality. v3 
(4):381-388,1974. 
Effect of Effluent from Beef Feedlots on the Physical and Chemical 
Properties of Soil. D. G. Hinrichs, A. P. Mazurak and N. P. Swanson. 
Soil Science Society of America Proceedings. v38 (4):661-663, 
July-August, 1974. 
Inheritance and linkage Relations of Reaction to Xanthomonas 
Phaseol; (E. F. Smith) Dowson (Common Blight), State of Plant 
Development and Plant Habit in Phaseolus Vulgaris L. -Dermot P. 
Coyne and M. L. Schuster. Euphytica. v23:195-204, 1974. 
Trifluralin Dissipation in Soil Following Repeated Annual Applica-
tions. O. C. Burnside. Weed Scienoe. v22 (4):374-377, July, 1974. 
Loneliness and the Elderly as Related to Housing. Harriette 
Woodward, Ruby Gingles and John C. Woodward. The Gerontolo-
gist. v14 (4):349-351, August, 1974. 
Research on Climate and Agricultural Production in the Context of 
On-Farm Water Management. Norman J. Rosenberg. Proceedings, 
USAID Symposium on On-Farm Water Management. Pages 110-122, 
1974. 
A Critical Review of light Models for Estimating the Shortwave 
Radiation Regime of Plant Canopies. Raoul Lemeur and Blaine L. 
Blad. Agricultural Meteorology. v14:255-286, 1974. 
Development and Processing of ASAE Standards-An Example. 
LaVerne E. Stetson. Transactions of the ASAE. v17 (4):790-792, 
1974. 
34 
3704. 
3706. 
3707. 
3708. 
3710. 
3711. 
3716. 
3719. 
3721. 
3724. 
3725. 
3728. 
3731. 
3732. 
Use of Population Breeding in Sorghum-Problems and Progress. W. 
M. Ross. Proceedings, ASTA Corn-Sorghum Research Conference. 
Pages 30-43, 1974. 
I nfluence of Exercise on Performance and Carcass Parameters of 
Confinement Reared Swine. G. M. Weiss, E. R. Peo, Jr., R. W. 
Mandigo and B. D. Moser. Journal of Animal Science. v40 
(3) :457-462, 1975. 
Ribonucleic Acid of Barley Yellow Dwarf Virus. M. K. Brakke and 
W. F. Rochow. Virology. v61:24O-248, 1974. 
Sprinkler Irrigation Design Criteria for Sugar Beets. David W. 
Fonken, John C. Steele and Paul E. Fischbach. Transactions of the 
ASAE. v17 (5):889-891, 1974. 
Effect of Plant Age and Inoculum Concentration on Leaf Freckles 
and Wilt of Corn. A. G. Calub, M. L. Schuster, C. O. Gardner and W. 
A. Compton. Crop Science. v14:398 -401, May-June, 1974. 
Breeding and Genetic Studies of Tolerance to Several Bean (Phase-
alus Vulgaris L.) Bacterial Pathogens. D. P. Coyne and M. L. 
Schuster. Euphytica. v23:651-656, 1974. 
Additional Hosts of the "Yellow Clover Aphid Complex." G. R. 
Manglitz and H. J. Gorz. Journal of Economic Entomology. v67 
(3) :453-454, June, 1974. 
Heat Losses of Large White Turkeys-6 to 36 Days of Age. J. A. 
DeShazer, L. L. Olson and F. B. Mather. Poultry Science. 
v53:2047-2054, 1974. 
Effect of Type of Assay Flask Closure on the Gorwth Response of 
Saccharomyces Carlsbergensis to Vitamin 8 6, A. M. Joe and K. M. 
Shahani. Journal of Milk and Food Technology. v37 (8):438-440, 
August, 1974. 
Origin of Sterols in Uredospores of Uromyces Phaseolt: Hung-Kuang 
Lin and H. W. Knoche. Phytochemistry. v13:1795-1799, 1974. 
The Ultrastructural Appearance of Cowpea Mosaic Virus in Cowpea. 
Willem G. Langenberg and Helen F. Schroeder. Journal of Ultra-
structure Research. v51 : 166-175, 1975. 
Phosphate Placement for Corn in Chisel and Moldboard Plowing 
Systems. l. J. Cihacek, D. l. Mulvaney, R. A. Olson, l. F. Welch 
and R. A. Wiese. Agronomy Journal. v65:665-668, September-
October, 1974. 
Synthesis of Ribonucleic Acids During the Germination of Rhizopus 
stolonifer sporangiospores. John R. Roheim, Robert H. Knight and 
James l. Van Etten. Developmental Biology. v41:137-145, 1974. 
Embedment of Swimming Cells in Thin, Removable Epoxy Films 
Without Centrifugation, Encapsulation, or Filtration. Willem G. 
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3733. 
3735. 
3737. 
3738. 
3739. 
3742. 
3743. 
3744. 
3745. 
3746. 
3751. 
3752. 
Langenberg and Helen F. Schroeder. Stain Technology. v49 
(5) :316-317, 1974. 
I nfluonce of Molecular Weights of Bacteriophage 06 Double-
Stranded Ribonucleic Acids on Interferon Induction. W. J. 
Kleinschmidt, J. l. Van Etten and A. K. Vidaver. Infection and 
Immunity. v10 (1):284-285, July, 1974. 
A Dicentric Robertsonian Translocation in a Dexter Cow. Franklin 
E. Eldridge. The Journal of Heredity. v65:353·355, 1974. 
Characterization of Tenacious Residue of Alkaline Circulation 
Cleaning. R. B. Maxcy and R. G. Arnold. Journal of Milk and Food 
Technology. v37 (9):469-472, September, 1974. 
Improved Technique for Evaluating Resistance of Corn to Coryn-
ebacterium nebraskense. A. G. Calub, M. l. Schuster, W. A. 
Compton and C. O. Gardner. Crop Science. v14:716·718, Septem· 
ber'October, 1974. 
Wind Reduction by a Highly Permeable Tree Shelterbelt. David R. 
Miller, Norman J. Rosenberg and Walter T. Bagley. Agricultural 
Meteorology. v14:321·333, 1975. 
Bovine Congenital Defects Variations of Internal Hydrocephalus. H. 
J. Greene, H. W. Leipold and C. M. Hibbs. The Cornellian 
Veterinarian. v64 (4) :596-616,1974. 
Freeze Dried Alfalfa as a Protein Source for Turkeys, 0-4 Weeks of 
Age. D. P. Holder, T. W. Sullivan, G. O. Kohler and A. l. livingston. 
Poultry Science. v54:86-90, 1975. 
Future Direction of Beef Cattle Environment Research and Needs 
for Additional Knowledge. Norman C. Teter. Livestock Environ-
ment. Pages 410·415, 1974 American Society of Agricultural 
Engineers. 
Reflectant 1 nduced Modification of Soybean Canopy Radiation 
Balance. 11. A Quantitative and Qualitative Analysis of Radiation 
Reflected from a Green Soybean Canopy. Raoul Lemeur and 
Norman J. Rosenberg. Agronomy Journal. v67:301-306, May-June, 
1975. 
Occurrence of Blue-Eye Condition in Commercial Popcorn. L B. 
Bullerman. Cereal Foods World. v20 (2):104'106, February, 1975. 
Inheritance of Seed and Seedling Color in Sweet clover. H. J. Gorz, J. 
E. Specht and F. A. Haskins. Crop Science. v15:235·238, March· 
April, 1975. 
I ntergenotypic Competition Studies in Corn (Zea mays L). I. 
Among Experimental Hybrids. A Jurado·Tovar and W. A. Compton. 
Theoretical and Appl ied Genetics. v45:205-21 0, 1974. 
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